Classical cadherins control survival through the gp130/Stat3 axis.
Stat3 (Signal Transducer and Activator of Transcription-3) is activated by a number of receptor and nonreceptor tyrosine kinases. We recently demonstrated that engagement of E-cadherin, a calcium-dependent, cell to cell adhesion molecule which is often required for cells to remain tightly associated within the epithelium, also activates Stat3. We now examined the effect of two other classical cadherins, cadherin-11 and N-cadherin, whose expression often correlates with the epithelial to mesenchymal transition occurring in metastasis of carcinoma cells, upon Stat3 phosphorylation and activity. Our results indicate that engagement of these two cadherins also, can trigger a dramatic surge in Stat3 activity. This activation occurs through upregulation of members of the IL6 family of cytokines, and it is necessary for cell survival, proliferation and migration. Interestingly, our results also demonstrate for the first time that, in sharp contrast to Stat3, the activity of Erk (Extracellular Signal Regulated kinase) was unaffected by cadherin-11 engagement. Further examination indicated that, although IL6 was able to activate Erk in sparsely growing cells, IL6 could not induce an increase in Erk activity levels in densely growing cultures. Most importantly, cadherin-11 knock-down did allow Erk activation by IL6 at high densities, indicating that it is indeed cadherin engagement that prevents Erk activation by IL6. The fact that the three classical cadherins tested so far, E-cadherin, N-cadherin and cadherin11, which are present in essentially all tissues, actually activate Stat3 regardless of their role in metastasis, argues for Stat3 as a central survival, rather than invasion factor.